a6k 5 12 d = & I kX F % K Vol. 46, No. 12
2024 4E 12 A JOURNAL OF BEIJING FORESTRY UNIVERSITY Dec., 2024

DOI:10.12171/5.1000—1522.20230341

Bt 5 3 b A 4 0 E B B AR PR ML BB S ML

PRE dEN FGM WHEE' HER RAE AFEE KRR

CL. A E ORI T B TR MOl S 56 L, TEFE 43 F 3366005 2. 15 FEAA RFPZ, 1L /53 341600)

FHE: (BB DR Db (R BN R AR A B A A B R AR KA R 00 A, MK B 33 B 7 A B L O, 3R N R T2
KARMBERE . (AT 1 AN RGBS AR 3 R A AL B Gl ZRAR HETAK SR A IOV IREH FAR PR IR
NI S, KA EFAMA A ITS ml &7 45 & RDA. Mantel 2047, LLR Ak Es 5 87 A 28 AR bR 58 20 1 b BERRAIE
(L5 5R 14 B A= 500 I B BAR B L 3 b LR 3 05 15 1) 50 49 139 H 299 F 644 J&, H A A B I3 0 T HAI]
(Ascomycota) Fl14H -1 '] (Basidiomycota) . % &3t 27 A, Ty JBAA N AR 2R ¥ FQRE B BLAR bR L35 o A0 34 0 )
¥R IR 8 & (Archaeorhizomyces) , o T MARBR BRI IR N Saitozyma, N THIE ALK TIRA B IR BB R
(Leucoagaricus) . NLFIEAEE T fvb IRIEH AR bR L W B AL S e 4k, Rk, BEMATIHEREER,
I HHF 5 B8 (Chaol #8808 Z K THE T M AL 5T . BV 450 L2 LI N AG HLB RS2, (5 I TR
N 52 50 B J& (Leucoagaricus) EEINF . [£518 IRE SR AR T REE R LR AR AR =R
3, U R A R R AR N ORI LS ARSI, R B e NS R R IR R A K

KRR AR TR 2R RO AR MR PR VO IREH R NE

FEISHES: SI151.9;[R2822] EAFRERS: A XEHRS: 1000-1522(2024)12-0053-10

SIcAER: DA, XIF oL, R0, A B AR SR AR TV B H BR bR IR FC ARV 2 R R LB (0], db stk oK 2
4R, 2024, 46(12): 53—62. Luo Guisheng, Liu Suzhen, Li Fengging, et al. Comparison of fungal community diversity in
rhizosphere soil of Monochasma savatieri in wild and cultivated habitats[J]. Journal of Beijing Forestry University, 2024,
46(12): 53-62.

Comparison of fungal community diversity in rhizosphere soil of Monochasma
savatieri in wild and cultivated habitats

Luo Guisheng' Liu Suzhen' LiFengqing' Zeng Mansheng' Zou Yuling'
Zhu Xiaomao' Zhou Xinhua' Zhu Kefan®

(1. Experimental Center of Subtropical Forestry, Chinese Academy of Forestry, Fenyi 336600, Jiangxi, China;
2. Xinfeng County Forest Tree Breeding Farm, Xinfeng 341600, Jiangxi, China)

Abstract: [Objective] In order to solve the problem of poor growth of Monoctasma savatieri in artificial
cultivation compared with wild habitats, the reason for poor growth in artificial cultivation was explored
from the perspective of rhizosphere soil fungi. [Method] Study subjects were fungi in rhizosphere soil of
Monochasma savatieri in one artificially cultivated habitat and three wild habitats, namely Camellia oleifera
forest, Gardenia jasminoides forest, and Pinus massoniana plantation. A field survey, ITS high-throughput
sequencing, RDA, Mantel analysis were conducted to compare the population characteristics of fungi in
thizosphere soil of Monochasma savatieri. [Result] A total of 15 phyla, 50 classes, 139 orders, 299

families, and 644 genera of fungi were detected in the rhizosphere soil of Monochasma savatieri in the four
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habitats, with the dominant phyla being Ascomycota and Basidiomycota. There were a total of 27 dominant
genera. The dominant fungal genus in rhizosphere soil of Monochasma savatieri under Pinus massoniana
plantation and Camellia oleifera forest was Archaeorhizomyces, while the dominant fungal genus in
rhizosphere soil of Gardenia jasminoides forest was Saitozyma. Under artificial cultivation conditions, the
dominant fungal genus was Leucoagaricus. There were significant differences between fungal community
structures of rhizosphere soil of Monochasma savatieri under artificial cultivation and wild habitats
(Gardenia jasminoides forest, Camellia oleifera forest, and Pinus massoniana plantation). And its richness
index (Chaol index) was significantly lower than that of Gardenia jasminoides habitat. The fungal
community structure was mainly affected by alkali-hydrolysable nitrogen and organic matter in soil, and
alkali-hydrolysable nitrogen was also a major environmental factor affecting genus Leucoagaricus.
[Conclusion] There is a significant difference in composition of soil fungal communities between cultivated
and wild habitats of Monochasma savatier. The fungal community structure is mainly affected by alkali-
hydrolysable nitrogen and organic matter in soil. So the growth of Monochasma savatieri can be regulated
by measures such as applying nitrogen fertilizer.

Key words: cultivation; community diversity; soil fungi; habitat; rhizosphere soil; Monochasma savatieri;
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nitrogen fertilizers
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Tab. 1 Source information of experimental soil samples
N - e 3 g A1 " voseq | PR/ LT
wH MRME R4 By pesshrin I g ey MR IR
Habitat Sample name Collection site Stand type Dominant tree species Py Slope/(°)  Soil type .
density age/year  longitude
e FY P H gﬁai’é:;ifj Jasminoides 1éﬁaiz’em’a 0.62 20 SR 3 114°45367E,
Wild Jiangxi Fenyi S ' Yellow soil 27°51'36"N
pure forest Jjasminoides
. - ILE RN I S .
AF L% ;Ejjn}a\ssoifana Bk 0.71 14 P 20 114°10'48"E,
Jiangxi Anfu . Pinus massoniana ' Yellow soil 27°49'11"N
plantation
N i — -
XF ML faj;e; jjoleiﬁzm ok 0.65 18 SR 5 11457367,
Jiangxi Xinfeng ‘ Camellia oleifera ’ Yellow soil 25°05"24"N
pure forest
e ve PN eS 6 um 5 114°26247E,
Cultivated Jiangxi Yichun Yellow soil 27°50"24"N

1.2 WERTIEERS

A M I E 22 (R M B AR R Y
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Tab. 2 Physicochemical properties of rhizosphere soil in different habitats

SR ER TR R
A g T - Content of total nutrient/(g-kg ) Content of available nutrient/(mg-kg™")
i p . » s
Habitat type AT LR &N &p 4K AN HMP  EEK
Soil organic matter ~ Total N Total P Total K Alkali-hydrolyzable N Available P Available K
LY/
. . 4.68+0.08b 41.36+7.43a 1.64+0.13ab0.27+0.01b12.46+0.49d 106.18 £20.37b  0.46 £0.10c 73.36 = 5.35a

Pinus massoniana forest
UESRIN

Lo 451+£036b 47.64+6.72a 1.53+0.19b 0.32+0.07b13.73 £1.04c  126.71 +£24.18ab  1.79 + 0.73b 54.88 + 8.93a
Gardenia jasminoides forest
RS

. . 524+0.15a 28.41+1.39 1.04+0.08c 0.38+0.04a21.02+1.10a  151.13 +4.56a 2.58 +0.27a 62.66 +3.37a
Camellia oleifera forest
AL

Artificial cultivation

448+0.06b 39.82+7.09a 2.10+0.17a 0.25+0.02b17.32 +0.70b

103.33£11.44b  0.74 £ 0.06c 67.83 £ 8.97a

1 AR RN 8 22 57 835 (p < 0.05) . Note: different letters indicate significant differences between treatments (p < 0.05).
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Fig. 1 Average OUT number (a) and Venn diagram (b) of rhizosphere soil fungi in four habitats
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Fig. 2 Relative abundance of fungal communities in rhizosphere soil of four habitats at phylum (a) and genus (b) level
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Tab. 3 o diversity indexes of soil fungi

A B Simpsons £t Chao 1§54 Shannon?i %1 B
Habitat type Simpson index Chao 1 index Shannon index Species number Coverage
Ty RAARK Pinus massoniana forest 0.91+0.02a 894.32 + 115.93ab 5.118 £0.26a 629.75 + 68.76a 0.992 +0.001b
WaT#k Gardenia jasminoides forest 0.91 = 0.04a 969.06 + 156.74a 5.349 +0.48a 703.25 + 87.03a 0.992 +0.001b
MMZEHK Camellia oleifera forest 0.94+0.03a 907.40 + 120.43ab 5.757 +0.48a 660.25 + 85.92a 0.993 +0.001b
NILHE: Artificial cultivation 0.90+0.11a 706.06 + 105.96b 4.510+0.81a 583.00 + 117.48a 0.996 + 0.003a

W A RER R ) 22 57 2 (p < 0.05)

Note: different letters indicate significant difference between treatments (p < 0.05).
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available potassium, respectively.
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Fig. 3 Correlation matrix diagram among a-diversity indexes and edaphic factors
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Tab. 4 Significance test of community structure between
different bacteria groups
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Fig. 4 Principal component analysis of fungal communities in
rhizosphere soil of four habitats
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0. 05 indicates statistical significance.

— R LR EEE SRR T HTIUR
Hr(El 5, RDA WIHTHRSLAERE T 62.97% MIREVEAL
o B —HhmT DU R R VA AL 1Y) 44.18%, &= NV H
MU 5 K 558 —H P f 2 EA G, Bl N A &K
P, & P. & K DL K pH 55 —H 7 20K, HhF
P HE R I AN, AR K B ]
CUSARRERETE AR LI 18.79%, Hoh4x N 558 kA
BN, SRR K. TR, HIRMAEEZ L
ANIREEH 52w, & R B 8 (Archaeorhizomyces)
(14341 252 4 K R, Saitozyma 5 pH {E IKIAH
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Tab. 5 Mantel test for correlations between fungal community structure and soil physicochemical properties

F BT 458 Fungal community structure

AL
Physicochemical properties of soil R p
pH 0.001 0.465
+ A HLR Soil organic matter (SOM) 0.190 0.045
4:N Total N (TN) 0.133 0.159
4P Total P (TP) 0.027 0.359
4K Total K (TK) 0.105 0.162
BRAFN Alkali-hydrolyzable N (AHN) 0.272 0.031
%P Available P (AP) 0.049 0.302
JHAYK Available K (AK) 0.204 0.100
SR Total model 0.334 0.009
Unidentified

Other

Piloderma

S
)
=~
=
< or
[a)
o~
Geminibasidium Trichoderma
Archaeorhizomyces
_1 -
Leucoagaricus
-3 ) 1 0 . :

RDAI (44.18%)
AR, BB IR B K HER T 20 FI B S MR ¢ R . To simplify, only the relationship between fungi ranking top 20 at genus

level and soil properties are shown in the figure.

5 LIRS R KR RDA 40T i 4k HE

Fig. 5 Two-dimensional ranking of RDA analysis of relationship between soil properties and fungi

KAE K, Bl N A2 52 H 38 & (Leucoagaricus)
() AL 1.
39 b

X R B AR SR 3 b B AR AR BT b IR AR
bR BB 20 A R, 1193 380K -F b 4 B AR 8 A

H 13N F FE B 1] (Ascomycota) Fl $H - B4 7]
(Basidiomycota), X 5 3L 7% Ll X & - Fa L0 FA N T

MRAESEIL L ARG DR YD XRRYD ML, 53 5T ha A
TCMRRIAR 5~ Fa AR A S U B B T TAR R,
o, Sy RARARS RN AR T AR 3 P B AR AR AR B
b, 7RG RN F2 RO T N RS, M1
T [T ERRES =2 BB/ T N TR . XA RE S P A A
TZ I hREZ A K, TR W T EHH T3 13
AR, i F RN, B2 ONE AT, R Rk
AP KBRS, & T RIRBON TR R A
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WL, WA 1] 0 i i i R R TR 4 4k & e
JIHE R, TEIE T AR A 4R 2 R . B R
PR HE AR AFH 2 BR8] 2 T TR 3 W B A AR A ) BR
Be, TIRAAAXS TR, B 3 PP ET AR AEBE R ORI
MR, N TR A 588 T AR kb, ARAEE T 1)
FIRWRZ . fEJR7 KT L, CRET, G REMR
RS ISR S MG 74Kk 3 FP BT A A 85 N AR B
(Archaeorhizomyces) 1 X+ 3 B 2% /=y, 10 N L4k 5%
(R0 TR 7 AR o 398 v = B2 e v () JB O VI B
(Leucoagaricus), Fe{/ NARE & (Trichoderma), i
J& (Archaeorhizomyces) - FEAN A 0.16%. W 5%
BH, R 1 J& (Archaeorhizomyces) 72 W WL it A U 44
HLEPY, LE R A L ) 309, BEIK 2
LR RE A% A, i 22 T H A v R B R R 1Y, B g ) A=
K AE 4 5T BB R ST 0 B A AR BT . RH G BT AR AR R
MBS RS R A, AR E, R R E,
H &3 rh 8 A3 8 JE (Leucoagaricus ) F B F . H
W R AR AERKES RE I HEEEZN A A,
BRI LU filf AR o R AN LR 4 2 b, B AT DL T30 85
W, AF N E 4R 5 e B R AR AP — Mt O
™, E¥ & (Leucoagaricus) GE W it 13 A8 YW i 77
gy, HET AR 3ERE P AR, (B Y g 3 R
(Leucoagaricus) &5 it wif, XML — € E E
SRR FAEH, Rl R AR LI, WX nl fe
HANTHREIREP YD RBERFEAKANR ML TS
A K. #—4H Mantel fr46 H PV S LR
TR % B) PR O 2R R I, Wi NR 33 L5 2 BK 5l
FLTA BV S5t B BN, 1IX 5 RSP 5L
FEAEPII B U 45 R KB .

TP AN 75 A WL SR L0 22 1) REVR A 5 ),
FHFHHEAKENSZ NBFEm., HT LEXRER
SO, B B REIR ARG A A AR
Wi 3t A ) T 65 6 10 40 A ) AR A AS TR 50 N R I
WEFC &5 R I A — B Wi FEREPHA N 35 & (Coptis
chinensis AR Fr T V& 25 74 3 52 pH [EFH HUR

JRCE, Ty b 22 SR RO B 5 R B L pHL IS
N A % P & & /2 52 A M AT (Lycium chinense)
R B B BR B VR () 2 2K 3R . Mantel A 56 3 B
MR T (1) BEAR S5 K SR a3EAT 4317, 117 RDA 43 H7 g
— R FAREE S LIRS R B C R, 4
B R B, A8 R 55 A2 B AN R B e ) A B R
(Leucoagaricus)5 -3 F MR N A B 1) A 2
KER, XREWRE LB N S ERDOTEE
(Leucoagaricus) & B 2, il 2 B W E &
(Leucoagaricus) V] Re 23 MY = A 5 FAE H, At
N R85 FERHE 2 AT DA -3 sl N 27 1) 2%

N o A i o rh B 20 B A B B = 1 S B
Jith, TN TARSEE B AT AT A L A 4, 2
BN TARFG A B8 v 398 BURR R AR AR, (HL 2 B I
B 4R, B R i 2 TAER s A i sk
R, XA AR, VD IR A N R A
FHEERTRBmAMERARENR, HAEA R
KA N AR AR T A, AR s v IR
AW ZFNAERKKIBSHIAKRARERIET:
ISR, 1X 0] R b5 b IR B AR B A 06 0% o it
FUR I, ARBRUA YD Fhoae 25 7 S AR 7 050 T 2%
LAY E TR, ML HEM AR, HEp R,
Pr RS AR AR e 55 D7 T # A HEER R, AE
S 3005 TR, 8 G0 9 98 i U] 1R (Fusarium oxysporum),
RE I8 SR AR AR S 2 AT A bR B T, HL 24 R D A A%
B AR b B AR A RN, R A PR A A, AR
B IR AE Y ) 2 R I IR L —, FEAR U RE TR
B R B R P8 B TT R B, MR B b 338 43 B9 L 1 2%
e B B 0 1R (Pseudomonas fluorescens) Xt 51 3% 58
(Hypericum perforatum) W) G 22 Bk = 1 750 Wi
B 7R BEAE P F A, B 4 [E R (4zotobacter
chroococcum) W] LA$g Ry B A6 (Artemisia annua) HAE
Y& E R A &P, T AR AR (Arbuscular
mycorrhizal) FLTE W] I 35 42 5 5 A6 8 1 R A
SR B R DRI, E I AR s A A 1 i EORA []
FEnrk 2Rk g A K ER . A8, @
Ik 0T b B AR R B A 58 b IR R L R R
V&, R IR 3 & (Archaeorhizomyces ) F [ 34 1 J&
(Leucoagaricus) > P Tl 42 155 72 S (1) G B, IX PR 35 22
AT 5 0 > £ R T B A 3 A A K BB o v AN 4
J B N E AR R BT 1) 40 - AR T SR R L A
AEpHID R E A KK G R R M. 2N TH
Fhad AR, i R A A DL e, AR AR
AU SHEY R, 15 5. A TE R B,
i N 15 & 75 I AS 2 B 1] (Proteobacteria) AT
"] (Bacteroidetes ) = 5 38 12, Ty FH A5 HLIIE 3
T H mWMEY Trihoderma(K % J& )+ Hypoxylon(Jk
B J& D Tritirachium (32 K2 J&) 13 B, ARt
FoH, B N &SRBV R REAR B I B RV 45
F) L FL R 7, AR D R AR s b T R A v 1) R
J& (Leucoagaricus)5 8 fift N A B & 19 51 AH 5%,
1, T S o Tt A 7 ke ) L 48 T B R VR
WREEHEMNAEKKE . AW TR N T
B BL 2 B R B AR AR R P78 e e 1 A R
o3 B B R = B PO Rk b, i — D ) Sk AN Y A AR
BE N I L BEAR Br L B RIS B AT 0, R BRI T A



12

DR B SR A R VD IR R AR B U R R R 2 R B 61

[ A 85 ST R A TR R ZE R AR s R
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FOE AR A TR B SRR, ROk AR RE— )
PR R B 22 W0 A % B2 W 25 FY AR B HL A o 55— T
T, FEREA NS Py K 355 97 70 3 2 R MR PR i A 4)
HEVE AL BRI T2 PR 3R, AN [R] T J MO B 97 0
R IBUBTEAF . B, 245 )5 N TRE T, 45a
FUIH J& T RS PR AIC A B A 1A 28 R A 0 G B
AR AN 1 24 F B 5 B (A 2 i

4 % ®

Bt 0E b IR B R B A N TR KA R B
R, EIRIRGL T B AR N TS P B A A B T 138
FLIR BV 2P R 2 e, IR E T AR AR
AR E, A IR E RN TR 2 4t 1 3R
Fefiho MEAGL EER L RHI A

(DA LRSS W REHR IR E
Hva AR S AR T A REZE R, eS8 E
B B #A R 1138 F 2 B 11 (Ascomycota) il
17 B '] (Basidiomycota); £ & #a AR Fll i 75 kR
DREHERFLEPIRABH LS ERER
(Archaeorhizomyces), ¥ § M b T3 h L AW &
N Saitozyma, N\ THI5ESE NRAFEE AN EE
(Leucoagaricus) o

(2) FL P BT 2540 32 2052 T IBUE N A1 AL 1)
S, [EII B N 2 520 38 )8 (Leucoagaricus)
() F EIAEE R, PRI, W] o i S5 e N 4%
e N B R DL S R, T S b KR
R A

BT 1 & AR 2 J& (Archaeorhizomyces ) Fl [
I J& (Leucoagaricus) & 7 P AR 355 22 7 R G B,
T 2 2 AR 5 M > TR A AR A LA 1
ANERE o J5 AT DL I AR B 0 R 1 23 B R R R
e AR (I i b PR B B A R B A v 245 Oy
TR SR, BN TR YR R B M E SR T R
(U AN [ R AL A AR 2R
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